July 1, 1952 

Filed Sept. 29, 1949 

H. C. BEHRENS ET AL 
COMBINATION LOCK 

2,601,774 

3 Sheets-Shee i 

113 

113 



July 1, 1952 

Filed Sept. 29, 1949 

H. C. BEHRENS K'TAL 
COMBINATION LOCK 

2,601,774 

3 Sheet's-Shee% 2, 

40 - 

37 

1NVENTORS 
_,qltez' L.I] 



July 1, 1952 

Filed Sept. 29, 1949 

H. C. BEHRENS ET AL 
COMBINATION LOCK 

2,601,774 

3 Sheets-Sheet 3 



Patented July 1, 1952   2,601,774 

UNITED STATES PATENT 

2,601,774 
COMBINATION LOCK 
Herbert C. Behrens and Albert L. Abbott, Canton, 
Ohio, assignors to Diebold, Incorporated, Can- 
ton, Ohio, z corporation of Ohio 
Application September 29, 1949, Serial No. 118,554 
5 Claims. (CI. 70--302) 

1 
Our invention or discovery relates fo combina- 
tion locks generally, and particularly fo a com- 
bination lock such as set forth in U. S. Letters 
Patent No. 1,956,304 issued fo Albert L. Abbott 
and Charles H. M£ller, April 24, 1934, and which 
includes a case on the rear of the door equlpped 
with the lock, one or more coaxial cylindrical 
tumblers having equal diameters and being ro- 
tatably mounted in the case, a spindle extending 
from the outside of the door through the door 
and into the case and the spindle having a dial 
with a knob mounted on ifs outer end rotatable 
within a dial ring on the outer face of the door 
and the spindle having on its inner end beyond 
the tumblers a cylindrical cam with an operat- 
ing notch. Usual pin, lever and circular segment 
means coact between the cam and the innermost 
tumbler, and between each tumbler and the next 
outer tumbler, whereby by manipulation of the 
dial and setting the combination, the notches of 
the tumblers are aligned vith each other and 
with the operating notch of the cam for uniock- 
ing the lock. 
The lock furthermore includes a reciprocable 
bolt pivotally connected with one end of an oper- 
ating lever including an upper arm having a cam 
follower tongue depending from its outer end, 
and a stop arm or fence extending from the inner 
side of the upper arm parallel with the axis of 
the tumblers. The operating lever is spring 
pressed towards the tumblers, and when the tum- 
blet notches are aligned with each other and the 
operating notch of the cam which is located in 
the aligned position below the cam follower tongue 
of the upper arm, the fence is permitted to drop 
into the tumbler notches and the cam follower 
tongue is permitted fo drop into the operating 
notch of the cam, whereby the bolt may be with- 
drawn from ifs extended locking position, and 
whereby the bolt may be also extended to lock- 
ing position when the door is again closed and 
locked by suitable rotations of the dial and spin- 
dle. After the bolt is extended into locking po- 
sition, the spindle is then spun in a reverse di- 
rection fo scramble the combination by turning 
the tumblers so that their notches are out of 
alignment with each other. 
Such a lock as set forth in said :Abbott and 
Miller U. S. Letters Patent No. 1,956,304, with 
respect fo the parts above described is similar fo 
other usual combination locks. When the bolt 
is extended and the combination scrambled the 
fence rests upon the cylindrical peripheries of the 
tumblers. If such a lock is made in a laboratory 
fo extreme accuracy, and assembled with extreme 
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precision, the lock canaot be manipulated by an 
unauthorized person so as to detect the combina- 
tion and effect uniocking. In the usual mass pro- 
duction of the parts of such a lock and the 
5 sembly of the same, the extreme accuracy neces- 
sary for preventing manipulation cannot be 
tained. Unless the bottom surface of the fence 
is exactly parallel with the axis of rotation of 
the tumblers, and unless the diameters of the 
I0 tumbler discs are all exactly the same, when the 
fence rides over the opening formed by one of 
the tumbler notches, even though its bottom sur- 
face is riding on the peripheries of the remaining 
tumbler discs, very minute movements of the 
]5 fence as it rides over the corners of such a notch 
Can be felt in rotating the dial bF the 12ngers of 
an unauthorized person who knows the ïnternal 
construction of the lock. 
In the present instance the internal construc- 
20 Lion of the lock which enables the unauthorized 
person fo feel the movement of the fence as afore- 
said arises from the fact that the operating notch 
of the cylindrical cam must have rounded upper 
corners fo prevent binding or catching during 
25 movements of the operating lever. One side of 
the notch pulls the tongue fo retract the bolt, and 
the oher side of the notch pushes the tongue to 
extend the bolt and then elevate it. If the notch 
upper corners are hot rounded or tapered, there 
30 would be a binding or catching of the tongue in 
the notch during these actions. 
In a perfect lock, in which the cylindrical sur- 
faces of the tumblers are aligned with each other 
axially and have exactly the same diameters, and 
35 in which the cylindrical surface of the cam is ex- 
actly coaxial with the cylindrical surfaces of the 
tumblers, and in which the fence is exactly par- 
allel with the axis of the tumblers and the cam, 
the fence rides .on the cylindrical surfaces of 
40 the tumblers and the lower rounded end of the 
tongue rides on the cy]indrical surface of the cam. 
There is no feel transmitted fo the knob at any 
rime during manipulation of the lock. 
In actual practice, however, either the fence 
45 may be slightly angled with respect fo the axis of 
the tumblers, or one or more of the tumblers may 
be slightly larger in diameter than the others or 
may be eccentric with respect fo the others. In 
any event, the fence in such a lock rides oniy 
o on one tumbler until it enters the notch of that 
tumbler. 
Moreover, in the usual commercial lock the 
tongue usually rides on the cylindrical surface of 
the cam, and when if passes over a corner of the 
,5 cam notch, the tongue makes a first drop into the 
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notch which in itselï gives a feel on the knob in- 
dicated atone point in the dial. If ata rime when 
the tongue is passing over a corner of the cam 
notch, an inaccurate tumbler notch is being 
passed over by the ïence, the tongue is permitted 
to make a second drop different than the fin'st 
drop and which transmits a feel to the knob 
dicated t a second point on the dial, and is thus 
a reference point for the location of -the dial set- 
ring of the particular inaccurate tumbler. 
By repeating this piocedule for each tumbier 
in succession after the reference point bas been 
detected for the first tumbler, the skillïul manip- 
ulator is able to detect the entire combination for 
which the lock is set. Ordinarily, a person skillel 
in breaking the combination of such a lock can 
determine the combination by manipulation in 
the mannei described in about twentY minutes. 
The objects of the present invention or discov- 
ery include the provison of an improved combi- 
nation lock of the type set forth in the Abbott.and 
lY£iler U. S. Letters Patent No. 1,956,304, and in 
which during setting of the combination, the 
.fence is elevated above the peripheries of the 
mblers, so that when a tumbler notch corner 
passes betow the fence, it is hot in contact with 
.the ïence and transmits no fee]ing to the person 
manipulating the dial. 
Further objects oï the present invention or 
discovery include the provision of such an im- 
pnoved combination lock in which the improve- 
ments may be effected by the ddition of or mod- 
ification .of a limited number of parts of the com- 
bination lock set forth in said Abbott and Mfller 
U. S. Letters Parerai No. 1,956,304, and which is 
thus adapted for economical manufacture With- 
out the necessity of manufacturing an entirely 
new set of parts for the improved look. 
The foregoing and other objects are attained 
by the combination lock, construction, improve- 
ments, parts, combinations, and sub-.combinations 
which comprise the present invention or discov- 
ery, the nature of which is set forth in the fol- 
lowing general statement, and preferred embodi- 
merts of whlch together with their mode .of use 
a,e set forth by way oï .example in the foltow- 
ing description, and which are particularly and 
distinctly pointed out and set ïorth in the 
pended claires forming part hereoï. 
The nature of the improved combination lock 
of the present invention or discovery may be 
stated in general terms as including, in combina- 
tien with other usual parts of a combination lock 
such .as set forth in said Abbott and .Miller U. 
Letters Patent No. 1,95G,304, the provision oÆ a 
stop pin extending from the upper arm of the 
operating lever in a direction opposite fo the 
fence, and the provision oï a cam actuated spring 
dog arm having its lower end mounted on  wall 
of he .case, or its equivatent, a spring pïessed 
eam cttated dog arm having its lower end piv- 
otally mounted on a wall of the case, and either 
the spring dog arm .or the spring pïessed dog 
mm having its upper end tocated ïor moçement 
fo .and from blocking and supporting position 
beneath he stop pin on the operating lever upper 
arm, n either construction the dog arm having 
a ca.m ïollower portion intermedite its ends, 
and the .cam on the spindle er the lock hving an 
muxïliary cam notch or cam located for coacting 
with the cam ïollower portion oï the dog azm to 
,more the upper .end of the dog arm in blocking 
position beneath the stop pin on the operating 
'.lever uptoer .arm vhen .the operating lever bas 
been elevated to the blocked position. Aïter 
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scrambling of the tumblers the operating lever is 
supported by the dog arm in the elevated position 
with the ïence elevated with clearance above the 
tumblers, until such rime as the lock combina- 
 tion has been reset by an authorized person, dur- 
ing which the operation of the auxiliary cam 
notch in coaction with the cam ïollower portion 
of the dog arm erves fo displace the upper end 
of the dog arm ïrom beneath the stop pin, per- 
mitting the operating lever cam follower tongue 
and the ïence to drop into the cam notch and 
the tumbler notches for withdrawing the bolt and 
subsequently extending the bolt. 
By vay of example, preferred embodiments of 
t .the combination locks of the present improve- 
ments and parts thereof are illustrated in the 
accompanying drwings ïorming part hereof, in 
which: 
Figure 1 is a fragmentary oblique perspective 
0 view of one embodiment of the improved com- 
bination lock looking towards-the rear face of 
the door on which the lock is mounted and ith 
the cover plate of the lock removed, and showing 
£he parts of the lock in their relative positions 
5 just belote the bolt bas been OEully e-tended o 
the locking position, r just aïter the bo]t bas 
been slightly withdrawn ïrom the ]ocking posi- 
tion, wih the tumbler wheels hving their 
noches .aligned .and wth the fence located in the 
0 aligned notches and ith the cam follower tongue 
oï the operating lever extending int the oper- 
uting otch of th cam, and .with the uplce.r-end 
.of the dog arm disp]aced from beneath çhe top 
pin .on the operting lever; 
S5 .Fig. 2 is a view simitar to Fig. 1 showng the 
.parts of the lock in their relative positions when 
the bolt is in its fully exteded lock, ing position, 
the uppez end of the dog arm being shown in 
blocking and supporting position .beneath the 
0 top pin, and maintaining the upper arm of the 
operating lever so that the fence is clear of ,t.he 
peripheries of the tutublet wheels, whereby .he 
tumbler wheels may be scrambled, and subse- 
quent turning oï the tumbler wheels prodces no 
45 tetltale .eeling fo a uauthoîfzed pm:sen en- 
deaoring fo rnaniplate the lock; 
Fig. 3 is a fra.gmen,tary front eleational iew 
looking towards $he front .face of ,he door, and 
illnsating the .dial -and knob, and dial ring Of 
50 he lock; 
Fig.  is a fragmentary rar elevational view 
looking towards the re.ar face of the door on 
which the lock is mounted, the cover plate of the 
lock being removed, and the parts of the lock 
55 beîng shown i their r_elative positio.ns when the 
bolt is fully withdra]vn to the unlocking position; 
Fig..5 is an enlarged detached inner end ele- 
vational view showing details of construction of 
the cam; 
60 Fig. 6 is an enlarged detached side elevational 
view of the-cam with portions broken away and 
.shown in section; 
Fig. 7 is an enlarged detached outer end ele- 
vational view of the cam; 
Fg. 8 is an enlarged detached side elevational 
view of the dog arm; 
Fig. 9 is an end elevational view thereoï, !0ok- 
ing in the direction of h e arrows ., Fig. 8; 
ï0 Fi. I0 is a fragmentarY rear elevational view 
showing  second embodiment of the impr0ved 
combination lock hereoï the parts of he lock 
being shown in their relative positions when the 
bolt is in çhe ïully .ex.ended locking positior; 
7 Fig. Il is a view simi!ar o Fig. 2 ,shoing a 
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third embodiment of the improved combination 
lock hereof; 
Fig. 12 is an end elevational view of the lock 
of Fig. 11 looking towards the bolt, and with por- 
tions broken away and shown in section; and 5 
Fig. 13 is a view similar fo Fig. 12, showing 
parts of tlde lock in their relative positions when 
the fence bas dropped into the tumbler notches. 
Similar numerals refer to similar parts 
throughout the drawings. 10 
One embodiment of the improved combination 
lock is indicated generally ai 0, and includes 
a Case   which is m0unted on the inner face 
of a door 3, which may be the dooï of a sale, 
and the lock may be used for stopping boltwork, 15 
not shown, in a usual manner. The lock 0 in- 
cludes certain parts .hot shown in detail and 
which are substantially identical with such parts 
as shown and described in said Abbott and Millet 
U. S. Letters Patent No. 1,956,304, whereas other 
20 
parts of the lock construction of said Abbott and 
Miller U .S. Letters Patent No. 1,956,304 pertinent 
to the present improvements, are shown and de- 
scribed in detail herein, as well as modified parts 
of the lock construction of said Abbott and Millet 
25 
U. S. Letters Patent No. 1,956,304, and parts 
added thereto for the attainment of the present 
improvements. 
The case J  includes a tube extending from the 
base wall 5 of the case, and the base wall is 
30 
abutted against the inner face 2 of the door 
The bore of the tube communicates with a reg- 
istering aperture formed in the base or front wall 
5 of the case, and with an aperture formed in 
the door 3, and an operating spindle 6 is jour- 35 
nalled in the tube and extends through the aper- 
tures of.the base wall  and door 
A dial ring 7 is secured upon the front face 
 8 of the door  3, and the spindle  8 also extends 
through an aperture formed in the dial ring, and 40 
a knob 9 and dial 20 are secured upon the outer 
end of the operating spindle . 
The dial may bave inscribed thereon 100 equal- 
ly spaced division lines, each tenth division line 
of which is numbered successively from 10 to 100. 
A single preferably vertically extending mark 
or arrow 2 is formed or inscribed on the dial 
ring above the knob, and the mark 2 is utilized 
in conjunction with rotation of the dial 20 both 
for operating the combination, and for changing 5O 
the combination, by reason of the improvements 
of the several mechanisms of the lock set forth in 
detail in said Abbott and Mfller U. S. Letters Pat- 
ent No. 1,956,304. 
" Within the case  of the lock 0, tumbler 55 
wheels 22, 22', and 22" are journalled on the tube 
between the base wall Jand a cam 23, the cam 
being removably secured upon the extremity of 
the spindle  within the case, as by means of 
cooperating screw threads on the cam and spin- 60 
dle and a key 24 interposed in keyways formed 
in the cam and spindle. 
The wheel 22 adjacent the cam 23 is driven 
by a usual pin hot shown mounted on the spin- 
dle, preferably on the inner face of the cam 23 65 
which is secured as aforesaid on the spindle. The 
drive from the pin on the cam to the adjacent 
wheel 22 is by usual means such as a lever jour- 
nalled on the tube and having one side abutted 
70 
by the cam drive pin and the other side abut- 
ring one end of a segmental fiange on the wheel 
22. Similar drive means carry the drive from 
the wheel 22 to the wheel 22' and from the wheel 
22' fo the wheel 22". Such drive means are set 75 
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forth in detail in said Abbott and Miller U. S. 
Letters Patent No. 1,956,304. 
Each of the wheels 22, 22', 22" are preferably 
of the construction set forth in detail in said Ab- 
bott and Millet U. S. Letters latent No. 1,956,304, 
and each wheel may be described generally as in- 
cluding a spaced pair of outer ring disc members 
releasable and engageable With a hub or center, 
and the means for effecting the drive from the 
cam 23 to the wheel 2, and from the wheel 22 
to the wheel 22', and from the wheel 22' to the 
wheel 22" includes the segmental lug or flange 
on one side of the hub or center, and the pin 
on the other side of the hub or center of each 
wheel. 
The lock 0 furthermore includes a bolt  
mounted in suitable ways 3a and 3b formed in 
the case  , for movement to and from the ex- 
tended locking or bolting position, fllustrated in 
Fig. 2. 
Movement of the bolt 3 to and from locking 
or bolting position may only be ruade after the 
tumbler wheels bave been rotated to certain posi- 
tions relative to each other as determined by the 
particular combination for which the lock is set. 
That is to say the combination is determined by 
the relative location of each wheel center with 
respect to its outer discs, and the discs of each 
wheel bave outwardly opening registering notches 
37 formed therein which must be aligned with 
the notches of all the other wheel discs for per- 
mitting movement of the bolt 35. 
The bolt moving means permitted tobe oper- 
ated when the notches 3 of the wheels bave been 
aligned with each other as illustrated in Fig. 1, 
include an operating lever 38 which is pivotally 
mounted on the bolt 35 as by means of a pivot 
screw 30. The lever 3 includes an upper oper- 
ating arm 36a extending upwardly from the pivot 
screw 3 and above the cam 23. 
The operating arm 3a bas formed thereon 
a cam follower tongue 3b which extends from 
the arm 35a towards the axis of the spindle shaft 
and in line with the cam 23, and the cam 2 bas 
a lever operating notch 23a formed therein which 
cooperates with the follower tongue 3b for mov- 
ing the operating lever and bolt when the tongue 
is permitted to be inserted into the cam notch 
A spring 3-- normall F presses the lever arm 
3a towards the cam 23, and a stop arm or fence 
35c extends ïrom the inside face of the lever 
arm 3a crosswise of the wheels. 
loEovement of the lever arm $a into operable 
connection with the cam 23 is only possible 
when the stop arm or fence 35c extends above 
the aligned notches  of the tumbler wheels, 
and when the cam notch 2a is likewise aligned 
with the wheel notches , at which relative lo- 
cation of the cam notch and wheel notches, the 
stop arm or fence 35c drops into the aligned 
wheel notches and the canl ïollower tongue 0b 
drops into the cam notch, as shown in Fig. 1. 
For the purposes of the present improvements, 
as ,best shown in Figs. 5, 6, and 7, the cam 2 
includes a hub 23b and an el]!arged cylindri- 
cal head 23c, the hu,b b having an internally 
threaded bore 23d and a keyway 2e formed 
therein for connectiol] with the spindle  as 
above described. The head 2c has a substan- 
tial thickness and the cam notch 2a is formed 
in one end 23? oî the head, which is the front 
end of the head 23c with reference to the door 
3 on which the lock  is mounted. On the 
other or rear end 23g of the head 3c there is 
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formed an outwardly opening auxiliary cam 
notch 
On the upper oprating arm S8a of the öper- 
ating lever SS there extends a stop pin .48 above 
the cam 23. A spring dog arm 4! has its lower 
end 42 mounted on the side wll 4S of the .case 
||, whereby the arm 4| ïs mounted for swing- 
ing on the opposite .side of the cana 2S from the 
side vall 44 through which the bolt 35 is mov- 
bly mounted. The spring dog arm 4| as shown 
constitutes a formed piece of spring naaterial .and 
includes an upper end 45 which is located for 
movement to and f-rom blocking and supporting 
position beneath the stop pin 40 on the operat- 
ing lever upper arm 38a. Intermediate its ends, 
the dog arm 4| is provided with an angular cam 
follower portion 4S. The spring pressure of the 
dog arm 4| urges the dog arm towards the cam 
23 so that .the apex of the angula cam folloer 
portion 48 is pressed either in the auxiliary cam 
notch 23h of the cam  or against ifs cylindri- 
cal periphery, as shown respectively in Fig. I, and 
 in Figs. 2 and 4. 
In Fig. I, the various parts of he improved 
combination lock |] are shown in their relative 
positions just before the boit 3 bas been fully 
extended to the locking position, or just after 
the bolt bas beên slightly withdrawn from the 
locking position, with the tumbler vheels hav- 
ing their notches 3 aligned and with the stop 
arm or fence 38c positioned within the aligned 
notches and with the cam follover tongue 
extending into the operating cam notch 
OEhen from its position as shown in Fig. 1, 
bolt 35 is further wihdrawn from he locking 
position by rotation of the dial knob |8 and 
spindle | counterclockwise as viewed in the 
drawings, the cam follower tongue remains in 
the cam notch 3a and the bolt $5 is withdrawn 
to the unlocking position shown in Fig. 4. 
When, however, t.he bolt 35 is fully extended 
to the locking position as shown in Fig. 2 by 
clockwise rotation of the spindle | from its 
position as shown in Fig. 1, during such clock- 
wise rotation the cam notch 23a, after the boit 
3 is fully extended, further causes the cana fol- 
lower tongue 3b fo rise out of the cana notch, 
elevating the operating lever 38, and the aux- 
fliary cana notch 23h operating on the cam fol- 
lower portion 4 of the dog arm 4| moves the 
dog arm 4| to the left from the position shown 
in Fig. 1 to the position shown in Fig. 2, locat- 
ing the upper end  of the dog arm beneath 
the stop pin 48 on the upper operating arm 
of the operating lever 38 in which position of 
the operating lever 38 it is supported by the 
dog arm 4| so that the stop arm or fence 38c 
is elevated .with clearance above the outer pe- 
ripheries of the tumbler wheels 22, 22', and 
leferring to Fig. 1, itis noted that in this po- 
sition of the lock parts the pin 48 is pressing 
against the left side of the spring dog arm 
tending to lower the elevation of the upper end 
45 of the spring dog arm. Itis also noted that 
the underside of the pin 8 is curved, and ac- 
cordingly once the lever 38 bas been elevated to 
clear the notch 2Sa, and the upper end of the 
sspring dog arm cornes beneath the pin 48 the 
energy of the spring | further elevates the 
lever $8 so as to raise the lower end of the tongue 
38 above the cylindrical surface of the cam 23. 
Accordingly, after the tumbler wheels are 
scranabled from their positions shown in Fig. 2, 
as is usual afer locking a combination lock, 
since the l.ence 8c is thus elevated with clear- 

S 
ance above the outer peripheries of the tumbler 
wheels, there is no way by which an unauthor- 
ized person attempting to manipulate the im- 
proed combination lock  {} can feel the passage 
5 of any tumbler notch  beneath the stop ara 
or fence 38c, since there is no contact between 
either corner of any of the notohes of the tutu- 
blet wheels with the fence. 
When the ,bolt is in the extended position and 
10 the tumbler wheels are scrambled, both the 
fence and the tongue 38a are elevated respec- 
tively above the tumbler wheels and the cylin- 
dricsl cam. If at .such ime the spindle is ro- 
tated, during each rotation of the spindle, the 
15 cam follower portion 4{} of the spring dog arm 4| 
enters the cana notch 23h and the upper end 45 
drops below the pin 48, .and the fence 38c drops 
on he cylindrical surfaces of the umblers. The 
lower end of the tongue 38a drops only slightly 
2O into the center of notch 23a without contact with 
either corner of the notch. The angulr loca- 
tion of the notch 23h with respect fo the notch 
23a, with the spindle axis as a center, is such 
as to permit dropping of the tongue $8a only 
25 into the center of the notch 2a. In the present 
inaproved lock H}, the tongue 35a never contacts 
any portion of the cylindrical cam surface, or 
either corner of the notch 23a excepting after 
setting of the combination. 
30 If is to be noted that in the present im- 
proved combination lock |} when the cam fol- 
lower portion 4 enters the auxfliary cam notch 
23 during rotation of the spindle , this meve- 
naent can be felt by the person turning the dial 
5 knob. The fact that this movement can be felt 
or detected has no relation o the combinatien 
setting of the lock, because this action occurs at 
the saine nunaber on the dial 2} with respect to 
the arrow 2| on the dial ring, irrespective of 
40 other combination num,bers, and the amount of 
dial rotation when this occurs is less than that 
necessary for any part of lever 30 and particu- 
larly its fence 3c fo contact the tumbler wheels 
or other parts in such manner that a "feel" can 
45 be detected. 
In the prescrit improved combination lock |8, 
the s;bove described changes and modifications 
of the cam 23, and the combination with the 
dog arm 4 serve fo attain the objects of th6 
50 prescrit invention or discovery with ön]: a very 
slight increase in the manufacturing costs of 
the improved combination lock 18 as compared 
with the lock of the Abbott and M2Iler U. S. Let- 
ters Patent No. 1,956,304. 
55 A second embodiment of the improved com- 
bination lock of £he present invention or dis- 
covery is illustrated in Fig. 10 and indicated 
generally by ||8. The parts of the lock |8 
function substantially the saine as the parts of 
60 the lock |8, and the locks |8 .and ||8 include 
identical parts, with the exception that in the 
lock ||8 the dog arm |4| is rigid, and its lover 
end |4 is pivotally mounted on the bottom wall 
4 of the case. The rigid dog arna 4 bas an 
65 angled formation and includes a section |4 || 
which extends upwardly from the lower end |42 
and between the cam 23 and the case side wall 
43 and aligned with the periphery of the cam 23. 
From the upper end of the section |4--| there 
70 extends laterally substantially at right angles 
thereto a section 14|2, which is located above 
the rear portion of the cana 23 and at the rear 
of the upper operating arm 38a and beneath the 
rectangular stop pin | 48. 
ï5 The section |4 |--2 of the dog arm |4 | termi- 
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nates with a reversely turned upper end 145 
which as shown in Fig. 10 ls located ,beneath 
the stop pin 140 maintaining the operating lever 
30 so that the fence thereon is elëvated with 
clearance above the outer peripheries of the 5 
tumbler wheels. The rid dog arm 141 includes 
an angular cam follower tongue portion 146 
termediate the ends of the upwardly extending 
section 141--1. In the cam 23 there is provided 
an auxiliary cam notch 123h for coacting with 10 
the dog arm cam follower tongue 146. 
Itis noted that in each of the locks 16 and 
116 the axis of swinging or pivoting of each of 
the dog arms 41 and 141 is offset from and par- 
allel with the axes of the spindle 16. 15 
A third embodiment of the improved combina- 
tion lock of the present invention or discovery 
is illustrated in Figs. 11, 12, and 13 and indi- 
cated generally by 216. The parts of the lock 216 
function substantially the saine as the parts of 2O 
the locks 16 and 116, and the locks 16, I  6, and 
26 include identical parts, with the exception 
that in the lock 216 the rigid dog arm 241 bas 
a lower end 242 which is pivotally mounted on 
the bottom wall 47 for pivoting about an axis be- 
low and at right angles to the axis of the spindle 
16. The dog arm 241 £s located between the 
ner end of the cam 23 and the cover 46 of the 
case. 
The upper end 245 of the dog arm 241 swings 30 
towards and away from the cam 23 and to and 
from a position in whlch if is located beneath 
the stop pin 246 as shown in Figs. 11 and 12 
maintaining the operating lever 36 so that the 
fence thereon is elevated with clearance above 35 
the outer peripheries of the tumbler wheels. The 
dog arm 241 includes a lateral extension 241--3 
which is connected by a tension spring 49 with 
the case front wall 5. Swinging movement of 
the dog arm 241 is effected by means of a cam 40 
boss 56 located on the rear face of the cam 
and which operates against a cam follower head 
51 located on the opposite face of the dog arm 
241. When the fence of the lock 216 is ready 
to drop into the tumbler wheel notches as shown 45 
in Fig. 13, the auxfliary cam boss 56'has ridden 
across the 6am follower head 61 and swung the 
dog arm 241 to the position shown in Fig. i3 out 
of blocking position with respect to the stop pin 
240, '50 
The spring dog arm 41 may be otherwise 
stated tobe internally spring pressed ,by reason 
of the spring material of which it is constituted 
and ifs particular formation thereof. Each of 
the dog arms 141 and 241 may be otherwise 55 
stated tobe externally spring pressed, by their 
above described construction and arrangement. 
Thus, each of the dog arms 41, 141, and 241 may 
be broadly termed tobe a spring pressed dog arm. 
It£s noted that the dog arm 141 bas a slop- 60 
ing extremity for ifs reversely turned upper end 
145. Likewise, if is noted that the dog arm 241 
bas a sloping extremity for its upper end. Each 
of these sloping extremities coact respectively 
with the pins 140 and 240 during an upward 65 
movement of the associated lever 36, whereby 
the fence on the lever is given the desired ele- 
vation. 
In the foregoing description, certain terms 
bave been used for brevity, clearness, and un- 7O 
derstanding, but no unnecessary limitations are 
to be implied .therefrom beyond the require- 
ments of the prior art, because SUCh words are 
used for descriptive purposes herein and are in- 
tended fo be broadly construed. 75 

10 
Moreover, the embodiments of the improved 
construction illustrated and described herein are 
by way of example, and the scope of the present 
invention is hot limited fo the exact details of 
construction. 
ttaving now described the invention or dis- 
covery, the construction, the operation, and use 
of preferred embodiments thereof, and the ad- 
vantageous new and useful results o,btained 
thereby; the new and useful constructions, and 
reasonable mechanical equivalents thereof ob- 
vious to those skilled in the art, are set forth 
in the appended claires. 
We claim: 
1. In combination lock construction including 
walls forming a case and including a base.wall, a 
tube extending from the base wall, a spindle 
journalled in the tube, one or more tumbler 
wheels journalled on the tube, a dial knob on 
the spindle beyond the case, a cam on the sPindle 
within the case and beyond the tumbler wheels, 
the tumbler wheels each being formed with an 
outwardly opening notch, the cam being formed 
with an operating notch, drive means operative 
between the cam and the adjacent tumbler wheel 
and drive means oierative between each adja- 
cent pair of tumbler v¢heels, abolt mounted in 
the case îor movement fo and from an extended 
locking position, an operating lever, a pivotal 
connection between the operating lever and the 
bolt, the operating lever including an upper arm 
extending above the spindle and having a cam 
follower tongue depending towards the cam, a 
fence extending from the upper operating lever 
arm parallel with the axis of the spindle, the 
cam notch and the tumbler wheel notches being 
arranged for alignment with each other by set- 
ring of the combination and for reception of the 
fence in the aligned cam notches and the cam 
follower tongue in the cam notch when the com- 
bination is set, for withdrawing and extending 
the bolt from and to the locking position; the 
'combination including a stop member on the 
operating lever arm adjacent the cam, dog means 
mounted for sv¢inging on the case, the dog means 
including a cam follower portion, means urging 
the cam follower portion of the dog means 
against the cam, and the lever arm having an 
upward movement positioning the stop member 
so that the dog means is in a position beneath 
and supporting the stop member and the oper« 
ating lever and maintaining the fence with clear- 
ance above the tumbler wheels when the bolt is 
in the fully extended locking position, and the 
cam being formed with an auxiliary cam notch 
receiving the cam follower portion of the dog 
means and displacing the dog means from be- 
neath the stop member when the cam notch is 
below the tongue. 
2. In combination lock construction including 
walls forming a case and including a base wall, a 
tube extending from the base wall, a spindle 
journalled in the tube, one or more tumbler 
wheels journalled on the tube, a dial knob on the 
spindle-beyond the case, a cam on the spindle 
within the case and beyond the tumbler wheels, 
the tumbler wheels each being formed with an 
outwardly opening notch, the cam being formed 
with an operating notch, drive means operative 
between the cam and the adjacent tumbler wheel 
and drive means operative between each adja- 
cent pair of tumbler wheels, abolt mounted in 
the case for movement to and from an extended 
locking position, an operating lever, a pivotal 
connection between the operating lever and the 
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bolt, the operating lever including an upper arm 
extending above the spindle and having a cam 
follower tongue depending towards the cam, a. 
fence extending from the upper operating lever 
arm parallel with the axis of the spindle, the 
Cam notch and the tumbler wheel notches being 
arranged for aligne_ment with each other bY set- 
ring of the combination and for receptiOn of the 
fence in the aligned cam notches and the cam 
ïollower tongue in the cam notch when the coin- 
bination is sét, for withdrawing and extending 
the bolt from and to the locking position; the 
combination including a stop pin extending from 
the upper operating lever arm above the cam, 
spring pressed dog means mounted for swinging 
on the case, the dog means including à cam fo]- 
]ower portion, the cam follower portion being 
urged against the cam by the spring pressure and 
the lever arm having an upward movement posi- 
tioning the stop member so that the dog means 
is in a position beneath and supporting the stop 
pin and the operating lever and maintaining the 
fence with clearance above the tumbler wheels 
when the bolt is in the fully extended locking 
position, and the cam being formed with an 
auxiliary cam notch receiving the cam follower 
ïortion of the dog means and displacing the dog 
means from beneath the stop pin When the cam 
notch is below the tongue. 
3. In combination lock construction including 
walls forming, a case and including a base wall, 
a tube extending from the base wall, a spindle 
journalled in the tube, one or more tumbler 
wtieel journalled on the tube, a dial knob on the 
spindle beond the case, a cam on the spifidle 
within the case and beyond the tumbler wheels, 
the toEmbler wlieels each being formed with an 
outwardly opening notch, the cam being formed 
with an operating notch, drive means operative 
bètwen tlie Cam and the adjacent tumbler wheel 
and drivè means operative between each adja- 
Cent pair of tUmbler wheels, abolt mounted in 
the case for moyement to and from an exended 
locking position, an operating lever, a pivotal 
onnection between the operating lever and tlie 
bolt, the operating lever including an upper arm 
extending above the spindle and having a cam 
follower tongue dependlng towards the cam, a 
feflce extending from the upper operating lvr 
arm parallel with the axis of the spindle, the cam 
notch nd the tumbler Wheel notches being 
arrangëd for alignment with each other by set- 
ring of the combination and for reception of 
the fence in the aligned cam notches and the 
Ca follower tongue in the cam notch when ttie 
Combination is set, for withdrawing and extend- 
iiig thè bolt from and to the locking position; the 
combination including a stop pin extendiiig from 
the upper operating lever arm above the cam, a 
sp2iiig pressed dog arm mounted for winging 
on tlie Case, the dog arm including a cam fol 
19Wek portion intermediate its ends and an uppër 
eiid adapted for movement by coaction o the 
cam ïvith the cam follower portion of the dog 
arm, the upper end oï the dog arm being iii a 
posit]0i benèath and supporting the stop pin 
aiid hé operating lever and maintaining the 
ence wih clearance abve the tumbler wheels 
wheii the bólt is in the fully extended locking 
Position, and li cam beïng formed with an aux- 
iliary cam notch reCeiving the cam follower por- 
tion of tlie dog arm and displacing the upper end 
of the dog arm from beneath the stop pin When 
the cam notch is below the tongue. 
a. In combination lock construction inclfiding 

walls forming a CaSe ànd including a base wall, 
a tube extending from the base WaÏ1, a spindle 
joUrnalled in the tube, one or more tumbler wheels 
journalled on the tube, a dial knob on the spindle 
5 beyond the case, a cam on the spindle within the 
case and beyond the tumbler wheels, the tumbler 
wheels each being formed with àn Outwardly 
opening nOtCh, the cam being formed with an 
operating n(itch drive mèans operative between 
10 the cam and the adjacent tumbler Wheel and 
drive means opërative between each adjacent 
pair of tumbler wheels, a bolt moUnted in the 
case for movement to and from an extendëd 
locking posiion, an operating lever a pivotal 
15 connection betWeen the Operatîng lèver and the 
bolt, the operating lever including an upper arm 
extending above the spindle and having a cam 
fóllower tongùe depending towards the cam, a 
ïence extending from the upper operating lever 
20 arm para]lel with the àxis of the spindle, the cam 
notch and the tumbler wheel notches being 
ranged for alignment with each other by setting 
o the combination and for reception of the fence 
in the aligned cam notches and the cam follower 
25 tOngue in the cam notch when the combination 
is set, for withdrawing and extending the bolt 
from ànd to hWiocking position; the combina- 
tion includng a stop pin extending from the 
upper operating lever arm above the cam, a dOg 
30 arm of formed spring material, means mounting 
the dog arm for swinging on the case, the dog arm 
including a cam follower portion ïormed interme- 
diate its ends and an upper end adapted for move- 
men by coaction of thë cam with the cam fol- 
35 loWer portion of he dog arm, the upper end of 
thë dog arm being in a position beneath and sup 
porting the stop pin and the operating lever and 
maintaining the fence with clëarance above the 
tumbler Wheels when th bolt is in the fully ex- 
40 tended locking position, and the cam being 
formed with an auxiliary cam notch receiving 
the cam foi]ower portion of the dog arm and dis- 
placing the upper end of the dog arm ïrom be- 
neath the stop pin when the cam notch ls below 
45 the tongue. 
5. n combination lock constriction including 
walls ïorming a case and inctuding a base wali, 
a tube extending from the base wall, a spindle 
journalled in the tube, one or more tumbler 
50 wheels journalled on the tube, a dial knob on the 
spindle beyond the case, a cam on the spindle 
within the case and beyond the tumbler wheels, 
tte tumbler whëels each being formed with an 
outwardly opening notch, the cam being formed 
55With an operating notch, drive means operative 
between the cam and the adjacent tumbler wheel 
and drive means operative :between each adjacent 
pair oï tumbler wheels, a bOlt moiintéd in 
case or movement to and ïrOm an extendëd toc1- 
60 ing position, an operating lever, a pivotal con- 
neCtion between thé óperating lever and the bolt, 
thWoperating lever including an upicer arm ex- 
tending above the sp'mdle and having a catn fol- 
lower tongue depending towards the cam, a fence 
65 extending from the nppë operating lever arr 
para]lel with the axis of the spindle, thé cam 
hotch and the tumbler whëél nótches being-ar- 
ranged for alignment with each other by settlng 
of the Combination än¢l for redeption of the fence' 
70 in the aligned cam notchës and the cm follower 
tongue in .the cam notch When the combination 
i set, for ïvithdrawing aiid ëxtending the bolt 
from and tó the iocking positiOn the combination 
including a stop member on the óperating lever 
75 arm adjacent thé Cam, dog means mounted for 
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swinging on the case, the dog means including  
.cam follower portion, means urging the cam fol- 
lower portion of the dog means against the camr 
and the lever arm having an upward movement 
positioning the stop merrrber so that the dog 
means is in a position beneath and supporting 
the stop member and the operating lever anct  
maintaining the fence with clearance aï0ove the 
tumbler wheels when the bolt is in the fully ex- 
tended locking position, and the cam being formed 
with an auxiliary cam coacting with the cam foie 
lower portion of the dog means and displacing the 
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dog means from beneath the stop member when 
the cam notch is below the tongue. 
HERBEIT C. BEHRENS. 
ALBEIT L. ABBOTT. 
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